Type ofHole Table 4 gives results of operations and relates them to the types of hole. Paufique says in his Bowman Lecture (I 960) that dialysis at the ora serrata gives favourable results. I think that this view may well be justified in younger subjects with a history of trauma but it is not borne out in our relatively small series. A possible explanation is that there are other tears in these cases which are not discovered. At any rate a weakness at one part of the ora demands the most careful scrutiny throughout this area and elsewhere.
Bilateral Detachment Of 127 cases 19 (15%) were bilateral. This is distinctly lower than in other series and suggests that the risk of the onset of detachment in the second eye is quite small, and I have not felt that prophylactic measures on this eye are justified.
Results in Terms of Visual Acuity
The restoration of visual field and degree of mechanical replacement can be assessed with some finality six weeks after the final operation, but this does not apply to visual acuity which frequently continues to improve for many months. With this reservation we find in 127 cases: It has been necessary to omit certain aspects of this problem such as the role of refractive errors, the part trauma plays, the reasons for the delay in the recognition of cases and the complications of detachment surgery, but these points can be quickly cleared up by the machine provided the data have been registered. My conclusion is that by better tabulation of our data and the use of a punched card system we can obtain a much clearer idea of the significance of the various features of this disease, of the prospects of improvement and cure. We find that our present note taking is often inadequate and we propose to devise a note sheet for the entry of all variations capable of easy transfer to a punched card. This will enable us to make comparisons between different methods of treatment and allow us to answer many questions. For instance, I cannot at present state the prognostic differences according to age though I know that 99 of our 127 cases are over 35 years and that the decade 56 to 65 has the largest number of cases. For this statistical method to be effective large numbers of cases are required and for this and other reasons there are good grounds for the concentration of this work in regional centres with special teams and laboratory and research facilities. Since Gonin demonstrated that sealing of retinal breaks was the fundamental principle governing surgery for reattachment of the retina, various techniques have been devised to increase the chances for permanent closure of retinal breaks, both with regard to the apposition of retina and choroid and production ofchorioretinal adhesion. If proper localization of retinal breaks may be assumed, traction exerted on the retina by vitreous structures is the most frequent cause for failure of permanent reattachment of the retina. Minimizing the effects of traction by indenting the choroid increases the chances for success.
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Scleral Buckling Techniques
The scleral buckling procedure with an encircling element was developed by Schepens as an outgrowth of attempts to approximate retina and choroid as soon as possible following drainage of subretinal fluid. Also it minimized effects of vitreous traction by producing an optimum permanent indentation at the site of the retinal breaks (Schepens et al. 1957) . A progression of techniques evolved which did this more and more effectively. First was the lamellar resection which produced scleral shortening with no -regard for the retinal breaks, then lamellar scleral resection over the retinal breaks, and then local indentation by implant material or infolded sclera. Implant material beneath an encircling element had the further advantages of regulating the degree of the indentation and of maintaining it permanently.
The first encircling procedures consisted of a lamellar scleral resection with an encircling polyethylene tube. Later, the scleral flaps were left on, giving a greater factor of safety in closure over the scleral bed. If widening the bed of the scleral resection was necessary, a sleeve of a larger polyethylene tube was slipped over the encircling tube and moved to the desired meridian. Also, trap doors with segments of polyethylene tubing placed either anterior or posterior to the bed of a scleral resection served to indent specific areas (Schepens et al. 1958) .
With the availability of silicone rubber a softer, more versatile implant was possible. Silicone implants can produce excellent indentation in lamellar scleral beds up to 12 mm in width, allowing the surgeon much greater latitude of action. Also the softer, flat silicone band has replaced the harder, inelastic, round polyethylene tube as the encircling element.
The scleral buckling with silicone implant and encircling silicone band is a large trap-door procedure with the encircling element to maintain the buckle permanently. Certain situations are treated with particular advantage by this method. One such is the large retinal break, especially if the anteroposterior diameter is wider than 6-7 mm. This dimension represents the maximum width of the scleral bed which can be covered adequately by an encircling polyethylene tube plus sleeves or meridionals of short polyethylene tube segments.
In ballooning detachments the exact site at which the retinal break will settle may be misjudged. With a silicone implant the scleral bed can easily be modified after release of subretinal fluid to include the site where the tear is located after the retina has settled; and an implant is then fashioned to fit the scleral bed.
When multiple retinal breaks are at varying distances from the ora, a wide scleral undermining may be necessary to include them all. Only with an appropriate silicone implant with encircling band may one be able to produce a sufficiently broad and permanent indentation which covers all the breaks.
In situations where a higher or wider buckle is necessary, such as with breaks on fixed folds, large horseshoe tears, or tears with a rolled posterior edge, a meridional implant can often close breaks which would otherwise remain open.
Also certain cases of massive preretinal retraction inoperable by any other method can be successfully treated by an extensive scleral buckling procedure with encircling band (Regan et al. 1962) .
Saline injection is used as an adjunct when the eye is very soft following drainage of large amounts of subretinal fluid, or when the buckle is unnecessarily high. When the ocular circum-ference is decreased by a high buckle, a relative excess of retina occurs and the retina becomes convoluted into many folds, one of which may allow leakage across the buckle. In this instance, enlarging the internal circumference by loosening the band, then injecting saline until a normal intraocular tension is present, often results in the flattening of the retinal folds.
Initially, the buckle with encircling element was used in the more severe problems noted above, but with time its use has been extended to include most cases where there is a significant amount of subretinal fluid. My associates and I feel that for us the scleral buckling procedure with encircling band yields a higher percentage of successes than other methods. Also, it allows early ambulation, no need for pinhole glasses, and makes reoperation easier than after other procedures.
Laser Coagulation
Investigators at the Retina Foundation have kindly allowed me to use their data regarding the laser and cryotherapy. As these two new developments are being studied at many institutions, and I am more familiar with the findings of the investigators at the Retina Foundation, only these will be discussed. Ophthalmological applications of lasers were investigated by 0 Pomerantzeff, H Freeman & C L Schepens (personal communication). The laser is a potent source of monochromatic light from a ruby crystal which is energized by a flash from a xenon lamp. Important problems are the standardization of energy output and the development ofa precise and manoeuvrable observation system.
The temperature of the ruby crystal increases each time it is fired. This is associated with a decrease in the energy output, so water cooling of the ruby crystal is necessary to maintain a constant temperature. The cooling system is sufficiently effective to allow a firing at five second intervals with no increase in temperature. Otherwise, the energy delivered by a given crystal is determined by the energy in the exciting flash of the xenon lamp. The size of the retinal image of the laser source is very small, 0-15 mm, and this was found to have several disadvantages. An afocal lens system which enlarges the retinal image diffuses the energy over a larger area, thereby avoiding the burning of a hole in the retina and choroid.
Ophthalmoscopy is performed with an adapted Schepens indirect ophthalmoscope through a dichroic mirror that reflects the specific wavelength of the laser beam along the same axis as that for observation with the ophthalmoscope. This permits viewing of the retina through the dichroic mirror. Crossed hairs in the ophthalmoscope sight the spot at which the laser burn will occur. In studying laser burns made in eyes of pigmented rabbits one sees the immediate appearance of a round grey-white lesion with an outer rim of black flecks. If the energy level is increased, one may also see an intraretinal bubble of gas, a small choroidal hemorrhage, and a crater-like tissue defect in the centre of the burn site.
The one most apparent advantage of the laser at present is its remarkable energy output which may allow us to destroy intraocular tumours near the posterior pole. At its present stage of development, the laser seems to present more disadvantages and potential complications with its use than it does advantages. However, with further development of the instrument and familiarity with its use, we hope the laser will find a useful niche in our therapeutic armamentarium.
Cryotherapy
The cryogenic system developed at the Retina Foundation by A Ackerman & W R Hawkins (personal communication) uses Freon' as its refrigerant. The probe, consisting of two concentric tubes with a small hole at the tip of the inner tube, is cooled by vaporization of liquid Freon as it passes from the inner tube into the outer compartment. Gaseous Freon is led by a small flexible tube away from the probe into a water bath exhaust system.
In rabbits, changes in the choroid and retina were consistently produced by a probe tip temperature of -440°C. A whitish plaque appeared within five seconds of applying the tip. The tip was withdrawn within another five seconds, the whitish plaque disappearing a few seconds thereafter. A residual greyness persisted which was superseded in four to six days by fairly dense mottled pigmentation. Holding the probe in contact with the sclera for over a minute has resulted in subretinal htemorrhages and retinal breaks at the edge of the frozen area. No scleral shrinkage is noted at the site of application. Before embarking on clinical application further animal studies are planned regarding alteration of the anterior segment and of the vitreous following extensive or prolonged applications of cold. Mr P L Blaxter (Manchester) said that a series of 16 cases of Arruga suture had been analysed in October 1963 by his Senior Registrar, Mr A J Chadwick. These had been operated on between March 1962 and April 1963; and in each case the material used was Mersilene polyester yarn, provided on a round-bodied, atraumatic needle.
In most cases the Arruga suture had been employed as a late operation; in only 3 had it been the primary procedure. All cases had been considered virtually hopeless, and this may have had some bearing on the poor results obtained.
There was a very high incidence of postoperative pain; and he emphasized that this was severe pain, requiring prolonged sedation, rather than the usual discomfort occurring following detachment surgery. Out ofthe 16 cases performed only 10 retained the Arruga suture. Of these 10, 5 were painful; the other 5 cases comprised 3 who had moderate pain which settled, and 2 with severe pain, settling eventually. Of these 10 cases retaining the suture, only 3 had shown successful results, their final visualacuities beingrespectively: hand movements, 6/60 and 3/60. Seven cases were failures.
Of the 16 cases 6 had major complications, 3 requiring enucleation and 3 removal of the suture. The latter 3 consisted of 2 failures with intense pain, and one successful case which developed gross post-operative sepsis, with fistule discharging on to the conjunctival surface. In all these, the suture had been found lying in a very deep groove in the sclera. Three eyes had required enucleation; all of these had had intense pain, and on pathological examination had shown complete disorganization of the posterior segment, with the suture lying within the globe, having cut through the sclera. Since the series had been analysed, a further case had needed enucleation because of recurrence of intense pain.
Mr John E M Ayoub (London) said that whilst appreciating the lucidity and interest of the opening papers, which laid stress on the necessity of achieving firm approximation of the separated retina to the underlying layers in the region of the retinal hole, he thought too much stress had perhaps been laid on methods of indentation of the sclera, whether by plombs, strings, or encircling bands.
It was an accepted fact that the body did not easily tolerate buried foreign matter, and he believed that orthopaedic surgeons, from their experience of joint operations, would agree that implanted foreign substances, however inert they might seem, were not wholly satisfactory in being tolerated by the tissues. In the present state of knowledge, encircling bands and similar indenting techniques might achieve good, or even s ectacular results in curing retinal detachment, but it would be a mistake to feel that this method was so excellent that all further progress would have to be made on these lines.
As Mr Fison had shown, it was the contraction of the solid vitreous dragging the retina inwards which led to the retinal tears, and in sealing the hole, this radial inward tension must be neutralized. Relaxation of tension could be achieved by simple reduction of volume of the scleral envelope by shortening operations alone, and this without the use of foreign matter. Should it not be practical to produce an adequate scleral reduction in the region of the hole, it was possible,-and might be preferable, to shorten the scleral coat in any other convenient part of the globe. For instance, in dealing with a hole far back, a successful cure could be achieved by preparing the bed of the hole by diathermy, and performing scleral shortening on the other side of the globe. This had the effect of shifting the solid vitreous across the eye and reducing the vitreous tension on the site of the tear.
Where it was possible to reach the region of the hole with reasonable ease, scleral infolding might be performed locally, thus achieving a local indentation and reducing the need for excessive scleral shortening. This infolding could be accentuated by the implantation in the roll of absorbable catgut, or of tendon, as Galbraith had suggested.
Mr Francis D McAuley (Dublin) said that the value of photo-coagulation as a prophylactic measure against retinal detachment should not be over-emphasized. At the Gonin Club meeting in Utrecht in April 1963, a number of members spoke of the risks of photo-coagulating thin or degenerate retinal tissue, as may be found in high myopia, or in lattice degeneration.
He had had one tragic experience with a 6-year-old boy with high myopia whose father, and three brothers were blind from bilateral retinal detachment. This child developed a detachment in one eye which was operated upon by a scleral folding procedure. Three years later this retina was still in situ with a vision of 6/18 and J6 with correction. The second eye showed multiple areas of anterior retinal degeneration extending back as far as the equator. These areas were treated with photo-coagulation after consultation with a colleague who had looked after the other members of the family. Around the site of each application, the retina tore away from the periphery of the coagulated area. It was suggested that the intensity of the application was probably too high but against this was the fact that the tearing took place at the very lightest part of the reaction; it was Mr McAuley's belief that this particular retina would not tolerate light coagulation under any circumstancescertainly in the regions containing the degenerate areas.
Mr McAuley said that since this instrument became available for his own use nearly four years ago, he found that less than 5% of his detachment cases were suitable for light coagulation. This small percentage could be very adequately treated by diathermy. He had actually heard one surgeon say, at a recent meeting, that he 'could not tackle detachments because he had no light-coagulator'. This was an extremely useful instrument for treating, among other conditions, vascular diseases of the retina and for forming a pupil in the distorted iris; it would be wrong, therefore, to over-emphasize its usefulness for detachment of the retina and thus bring it into disrepute.
